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Abstract 
Background 
 The risk of infection by antibiotic resistant organisms is a common problem in 
hospital settings.  Methicillin-resistant Staphylococcus Aureus (MRSA) is the most 
common type of resistant bacteria that can have serious consequences or even lead to 
death. Nurses' knowledge of how to prevent and treat this problem is essential for patient 
safety. The purpose of this study is to determine the differences in level of knowledge of 
MRSA in sophomore and senior level baccalaureate nursing students.   
Methods 
 This descriptive, comparative study will examine differences in knowledge of 
MRSA between sophomore and senior baccalaureate nursing students and determine if 
relationships exist between the knowledge scores and participant. 
Findings 
 The mean MRSA knowledge scores were the same between both groups at 43% 
correct.  The demographic variables showed a weak positive correlation with the MRSA 
knowledge scores.  The only variable that has statistical significance is whether or not the 
student is employed, whether it is in a healthcare setting or not. 
Conclusions 
 This study has revealed that the amount of MRSA knowledge does not increase as 
the student progresses through the nursing program.  Regardless of the increased quantity 
of clinical hours, experience, and education provided, the knowledge level remains the 
same throughout the program.  Adding increased education regarding MRSA may prove 
beneficial to the quality of nurses that the school produces. 
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Difference in Knowledge of MRSA Regarding Sophomore and Senior Baccalaureate 
Nursing Students 
Worldwide, the number of infectious diseases has been rapidly increasing in 
healthcare facilities during the past decade (Rohde et al., 2012). One of the most common 
infectious diseases that healthcare facilities encounter is Methicillin Resistant 
Staphylococcus Aureus, or MRSA, which has serious consequences for susceptible 
patients. The Center for Disease Control (2012), reports that in the U.S., Methicillin 
Resistant Staphylococcus Aureus (MRSA) has exceeded the human immunodeficiency 
virus, or HIV, prognosis related to morbidity and mortality causes.  This illustrates how 
serious the infectious disease problem of MRSA is, as well as how important education 
and improved practice is needed to stop the spread in both science and healthcare 
facilities. Staphylococcus Aureus is a penicillin-resistance, Gram-positive bacterium that 
developed a resistance to methicillin – a penicillin derivative or anti-infective 
medication.  The resistance extends to similar antibiotics making this infective agent 
exceptionally difficult to treat (Banning, 2005).  In addition, MRSA is easily spread 
through direct contact of skin (especially contact with any open wounds), as well as 
indirect contact with contaminated items such as bed sheets, blankets, and bathing towels 
(Banning, 2005).  Because of the resistance of the infection and the effect on an 
individual’s weakened immune system, additional safety concerns for patients has greatly 
increased over recent years.  
Throughout the past few years there have been sizable improvements in the 
prevention and control of MRSA.  However, it is still responsible for a considerable 
amount of morbidity and mortality in hospitals with patients that have weakened immune 
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systems (Gould, 2011).  MRSA occurrence and spreading can be prevented by patient 
screening, healthcare provider screening, decolonization therapy, isolation rooms, 
decontamination of any equipment brought into the patient’s room, as well as hand 
washing (Matouskova & Janout, 2008). The World Health Organization (2009) 
recommends hand washing and hand hygiene to be one of the most important 
preventative measurements when having contact with patients to prevent the spread of 
MRSA and other infectious diseases.  This recommendation describes the role nurses, 
nursing students, and other healthcare professionals have in upholding in order to help 
promote the prevention of MRSA contamination.   
        Due to the increasing rate and ever-mutating characteristics of this disease that 
make it difficult to treat, nursing students need to be knowledgeable of MRSA 
transmission, as well as precautions to ensure the safety of patients, their families, and 
visitors.  In almost all prevention techniques, education plays the main role in decreasing 
the growth and spread of infectious diseases such as MRSA (Rohde et al., 2012).  A 
survey of 174 doctors and nurses from a variety of clinical sites indicated 68% of 
respondents agreed that education was a necessity in dealing with MRSA colonies, 
infectious processes, viral infections and outcomes, as well as MRSA treatment (Easton 
et al., 2007).  
        Although infection control is an integral part of all nursing curricula, little is 
known about nursing students' knowledge of MRSA or how the level of knowledge 
varies throughout the nursing program. An understanding of nursing student’s knowledge 
level of MRSA as they progress through a baccalaureate program could help to identify 
gaps in curriculum and areas of needed improvement.   
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 The purpose of this study is to determine nursing students' knowledge of MRSA  
prevention practices and to compare knowledge levels between sophomore and senior 
level baccalaureate students at an urban public university in the Midwest United 
States.  Identifying the knowledge level of MRSA guidelines at two points in the nursing 
curricula will indicate the progression of acquiring knowledge, and provide evidence to 
evaluate curriculum effectiveness.  In addition, this study will identify correlations 
between knowledge level and demographic variables in order to further clarify the 
results.  This study will set out to answer the follow question: What is the difference in 
knowledge regarding MRSA in sophomore and senior baccalaureate nursing students? 
Review of Literature 
Knowledge about MRSA   
The lack of information concerning nursing student’s knowledge regarding the  
infectious disease of MRSA in the literature is evident and is one of the factors driving 
the basis of this study.  However, the literature does contain information related to 
general scientific knowledge of MRSA, infection control, transmission, treatment failure, 
as well as nursing and other healthcare professional’s risks, perceptions, and 
attitudes.  An overview of the 10 current, primary, research studies used in this review of 
literature can be found under Appendix D. 
        As previously stated, methicillin resistant staphylococcus aureus, or MRSA, is a 
penicillin-resistant, Gram-positive bacterium that developed a resistance to methicillin, a 
penicillin derivative, or anti-infective medication (Banning, 2005).  The first antibiotic, 
penicillin, was developed in the late 1940’s and towards the end of the decade, up to 50% 
of MRSA strains of infection had become resistant to it, and other multidrug treatments 
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(Matouskova & Janout, 2008).  To prevent colonization, transmission, and spreading 
throughout patients in the hospital unit, initial findings of previously occurring infections 
in patients plays a primary role in stopping the spread of other possible pathogens 
(Kurlenda & Grinholc, 2010).   Easton et al. (2007) reported statistics of 174 doctors and 
nurses in regards to their knowledge of MRSA.  83% of the responders correctly chose 
that Staph aureus is a Gram-positive bacteria.  Additionally, 36% of nurses as compared 
to 30% of doctors were able to choose the correct anatomical sites for colonization, and 
70% more doctors than nurses were not able to list infection control regimens for 
preventing the spread of the MRSA infection (Easton et al., 2007).  This statistical 
information reveals that if healthcare professionals were more educated about infectious 
disease interventions, MRSA transmission and infection rates would decrease.   
Nursing Risks/Perceptions/Attitudes        
        Pedro, Sousa-Uva, and Pina (2014) discussed the valid responses from 139 nurses 
regarding their perceived attitudes and risks toward MRSA.  In the responses, nurses 
stated that they abided by current guidelines and contact precautions related to entering 
and leaving a patients room; however, cleaning and decontaminating equipment used in 
patient room as well as explaining discharge information were less implemented and 
enforced by nurses (Pedro et al., 2014).  Attitudes of nurses, as well as other potential 
healthcare professionals, will be influenced by the chance of risk, thus implying that if 
self risk and patient risk are well recognized, protective measures will be used in turn 
preventing cross transmission (Pedro et al., 2014). 
Infection Control    
 The prevention being sought is the basis for the MRSA infection control  
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measures.  Infection control measures for MRSA have recently been focusing on hygiene  
in the healthcare environment (Easton et. al., 2007).  Before infection control guidelines 
and protocols can be put in place, it is crucial that the site be identified in a timely 
manner.  Guidelines can then be implemented to start treatment after identification of 
MRSA has been confirmed (Forstner et. al., 2013).  The guidelines used for infection 
control are using alcohol hand sanitizer or soap and water to clean hands, and gown and 
gloves prior to entry or upon exiting the patient’s room (Sopirala et. al., 2009).  These 
measures are known to be effective for infection control, but there have been issues 
implementing these protocols in healthcare facilities.  These problems include 
accessibility, comprehensibility, applicability and acceptability in application (Easton et. 
al., 2007).  It was also noted that one protocol for MRSA could not be used for an entire 
hospital because nurses have to make circumstantial clinical decisions, in regards to 
individual patient care (Easton et. al., 2007).  Knowledge is the first step in adherence to 
clinical guidelines.  It is important to be knowledgeable in the infection control of MRSA 
because if there is deficient awareness in clinical practice guidelines and procedures, it is 
unlikely for good practice to follow (Easton et. al., 2007). 
Transmission          
 Due to MRSA’s ability to transform and change, multiple subtypes have 
developed.  This increase has contributed to the continuing obstacle of treating and 
preventing infection and spread, which supports the problem of MRSA becoming a 
worldwide threat to health (Banning, 2005).  In a study by Seibert, Speroni, Oh, DeVoe, 
and Jacobsen (2014), more than 100 healthcare professionals were observed for 
adherence to hand hygiene. 94.1% of medical staff, 88.6% of the nurses, 83.3% of allied  
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health, and 45.5% of support staff washed their hands before and after patient related  
contact (Seibert et al., 2014).  The healthcare workers all strongly agreed that hand  
hygiene as well as glove and gown precautions were important in preventing the spread 
of MRSA.  This illustrates that there are significant discrepancies in reported and 
observed behaviors in healthcare (Seibert et al., 2014).  Although nurses, nursing students, 
doctors, and other medical professions are important in preventing the transition of 
MRSA, it must also be known that he or she may function as a reservoir or victim of 
MRSA as well (Rohde et al., 2012).  
Theoretical Framework 
             The study is guided by the conceptual definition of caring (Scotto, 2003).  Scotto 
(2003) proposed that nurses must follow a new definition of caring, described as 
involving an “offering of self” (p. 290).  This means that a healthcare provider needs to 
use intellectual, psychological, spiritual, and physical aspects of their person to reach 
optimal healthcare goals (Scotto, 2003).  The intellectual aspect consists of the 
importance of knowledge, clinical decision making, and continued knowledge.  The 
psychological aspect consists of having the consciousness of feelings, emotions, and 
empathy towards patients and understanding their experiences.  The spiritual aspect 
consists of inquiries toward the question “Why?” and struggles with significance of why 
things happen.  Finally, the physical aspect consists of taking care of ones own body to in 
turn, use nursing skills to take care of the patient’s body (Scotto, 2003).  
Scotto (2003), reported that a central part of nursing is to “cultivate a strong 
knowledge base and reasoning skills and to develop psychomotor skills to efficiently 
meet patients’ needs” (p. 291).  Knowledge, shown in this study as the knowledge of 
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MRSA, is important to a caring nurse because without it, clinical judgment and 
effectiveness of meeting patient’s needs cannot be adequately met.  However, if a nurse is 
adequately equipped with knowledge and clinical practice, they will have more to offer in 
terms of patient care (Scotto, 2003).  Based on the theoretical framework, this study 
expects to find the knowledge of MRSA to be higher in senior baccalaureate students 
rather than sophomore baccalaureate students.  This hypothesis has been made on the 
judgment that students who have received a greater amount of teaching and clinical time 
will not only be more accurate, but will furthermore care about making correct clinical 
decisions to meet patient goals. 
Design 
 This study was a descriptive, correlational study using quantitative data to 
examine the difference in knowledge of MRSA in sophomore and senior baccalaureate 
nursing students and determine if relationships exist between the knowledge scores and 
the demographic data.  This study was conducted after receiving approval by the 
Institutional Review Board from the urban public university in the Midwest United States 
that was used in this study. 
Setting and Sample 
        The participants were a convenience sample of sophomore and senior 
baccalaureate nursing students enrolled at an urban public university in the Midwest 
United States.  A goal 200 participants, 100 in each group was expected. Inclusion 
criteria for the study was enrollment in the generic baccalaureate nursing program, and 
senior and sophomore class standing.  Participants of all ages, races, and genders were 
included.  
DIFFERENCE IN KNOWLEDGE OF MRSA 10 
Sampling and Data Collection Procedures 
 After receiving permission from faculty, the researchers did approach students at 
the beginning of a regularly scheduled nursing class session.  The researchers briefly 
explained the purpose of the study and that participation was voluntary.  The participants 
received a cover letter describing the study and containing all the elements of informed 
consent (See Appendix A).  Completion of the surveys served as informed consent.  No 
identifying information was used in completing this study.  Data was entered into SPSS 
and statistical analysis was then performed.  The surveys are kept in a locked area, only 
accessible to the researchers and sponsor, and will be disposed of after a year. 
Tool  
 Participants completed a demographic survey including: age, gender, 
race/ethnicity, class level, and if they are currently employed at a healthcare facility (See 
Appendix B).  The MRSA knowledge was assessed using a tool developed by De Giusti 
et. al. (2011), which consists of seven multiple response questions.  The questions are 
derived from categories that encompass MRSA knowledge.  The categories are 
localization of infection, clinical signs and symptoms, transmission of infection, 
susceptible population, and therapeutic aspects.  The tool has been selected to be used in 
this study because the categories and questions adequately represent the knowledge 
needed by nursing students.  The study that originally used the tool ran a pilot study in 
order to validate the questionnaire.  It was tested on a small sample size and the results 
showed a very good level of comprehension, in that there were few missing values on the 
returned questionnaires, and replicability that was tested with Cronbach’s Alpha.  The 
MRSA knowledge survey is included in Appendix C. 
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Data Analysis Plan 
 Descriptive statistics were generated to describe the sample, a correlation matrix 
was used to examine the relationships between knowledge levels and demographic 
variables.  Finally, a t-test was completed to determine if a significant difference in 
knowledge exists between the groups.  Level of significance was set at 0.5. 
Results 
The groups were very similar with regard to demographic and personal 
variables.  As expected, the seniors were approximately two years older than the 
sophomores.  The school of nursing is predominately female, but the sophomore class has 
20.4% men, and the senior class 18.5%.  The number of male nurses makes up around 
10% or less of the total population of nurses in developed countries, in the United States 
the number is 9.1%, so these numbers fall outside of the norm for this profession 
(O’Connor, 2015).  In regards to the ethnicity and race of the students at both the 
sophomore and senior nursing levels that participated in this study, the percentage that 
are Caucasian is more prominent than any other race or ethnicity.  The amount of 
students that are employed at both levels is about the same.  73.5% of the sophomore 
nursing class is employed, and 76.5% of the senior class is employed. While the amount 
of students that are employed stays about the same, the type of employment changes from 
the sophomore level to the senior level.  Significantly more seniors are employed in a 
healthcare setting than the sophomore class.  This is most likely attributed to the 
increased skills acquired, increased hiring of more advanced students, and the students 
working and gaining experience in the field that they will be working in. 
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The mean scores for the MRSA knowledge test were the same between both 
groups.  A t-test was performed and it was found that the sophomore class and the senior 
class both earned an average of 43% correct answers on the survey questions that were 
administered.  In order to determine correlations between the demographic variables and 
the MRSA knowledge questions, Pearson and point bi-serial tests were performed on the 
data.  It was determined through the calculations that the variables of age, sex, whether or 
not the student is employed, and healthcare employment all showed a weak positive 
relation with the MRSA knowledge scores.  The only variable that has statistical 
significance of P = 0.002 is that of whether or not the student is employed, regardless of 
the type of employment.  The weak positive correlations between the demographic 
variables and the MRSA knowledge test scores tells us that whether or not someone 
answers questions correctly about MRSA knowledge is not dependent or highly related to 
age, sex, whether or not a student is employed, and healthcare type of employment.  
Conclusion 
This study has revealed that the amount of MRSA knowledge does not increase as 
a student progresses through the nursing program.  The knowledge that is learned at the 
sophomore level and retained to the senior level stays the same throughout the rest of the 
program, even with the increased quantity of clinical hours, experience, and education 
provided.  The average score being at 43% is low and considered to be a failing grade 
when compared to the School of Nursing’s “C” average minimum passing requirement 
for students on coursework.  Comparing the 43% average in this study to the findings 
recorded by Easton et. al (2007) where it was shown that being knowledgeable is 
important in adherence to clinical guidelines, it is possible that the low average of 
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knowledge by the students in this study may correlate with substandard clinical practice 
regarding this disease. 
There are some limitations to this research study. One limitation is a lack of prior 
studies regarding nursing student’s knowledge of MRSA.   This affects the reliability of 
the study.  More research and studies on this topic could improve the reliability of the 
results obtained because of the ability for increased comparison.  Another limitation is the 
generalization of the results to other universities and areas because each university and 
area has a difference in curriculum.  There would need to be an increase in studies 
regarding this topic with the same results in order to generalize the conclusion of this 
research study.    
Due to the low score between both groups of nursing students, improvement of 
the knowledge base regarding MRSA is recommended.  The improvement could be 
completed by emphasizing this type of knowledge in the nursing school curriculum at the 
sophomore level, and reinforcing this knowledge throughout the rest of the 
program.  Based on MRSA being relevant and pertinent to nursing practice, adding 
increased education regarding this topic that increases the knowledge level of the students 
at this school may prove beneficial to the quality of nurses that it produces. 
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Appendix A 
Description of the Study  
 
Title of Study- Difference in Knowledge of MRSA Regarding Sophomore and Senior 
Baccalaureate Nursing Students  
Introduction- You are invited to participate in a research project being conducted by 
Lori Crimaldi, Payton Lloyd, and Daniel Whited, nursing students in the School of 
Nursing, in the College of Health Professions at The University of Akron. 
Purpose- The purpose of this research study is to determine nursing students' knowledge 
of MRSA prevention practices and to compare knowledge levels between sophomore and 
senior level baccalaureate students at an urban public university in the Midwest United 
States 
Procedures- If you choose to participate in the research study, you will be asked to give 
some demographic information (age, gender, level of education, ethnicity and 
employment) and complete questionnaire about MRSA knowledge.  It will take less than 
15 minutes to complete this survey.  You will not be asked to give any identifying 
information at any time during this survey.  You are eligible to participate in this study 
only if you are currently enrolled in the traditional baccalaureate nursing program. 
Benefits and Risks- There will be no direct benefit from your participation in this study, 
but your participation may help to better future curriculum in nursing programs for future 
undergraduate nursing students.  There are no known risks to completing this survey but 
during the unlikely event that someone was upset by the questions of information given 
he or she will be referred to professionals within the university.  You may contact the 
Counseling Center located in Simmons Hall 306, phone number 330-972-7082, at any  
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time during or after the survey.   
Right to refuse or withdraw- Participation in this research study is voluntary.  Refusal 
to participate or withdraw from the study during any time will not affect your grade in 
this class or your standing at the school of nursing. 
Anonymous and Confidential Data Collection- No identifying information will be 
collected and the responses to this survey will be kept in a secure area for one year 
following the conclusion of this research study. 
Confidentiality of Records- Once all surveys have been completed and collected, the 
data will be entered into an excel spreadsheet data set.  This information will only be 
accessible by the researchers and corresponding sponsor. 
Who to Contact with Questions- If you have any questions, you may contact Lori 
Crimaldi, lnc20@zips.uakron.edu, Payton Lloyd, ptl5@zips.uakron.edu, and Daniel 
Whited, dbw21@zips.uakron.edu, as well as Carrie Scotto PhD, RN (Advisor) at 
cscotto@uakron.edu. 
Acceptance- My completion and submission of this survey will serve as my consent to 
participate. 
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Appendix B 
Demographic Survey 
Please fill in the blank or circle the response for each of the following questions. 
 
1. What is your age?  
 




2. What is your gender? 
 




3. What is your race/ethnicity? 
 
Caucasian  African American 
 
Hispanic/Latino Native American 
 
Asian   Pacific Islander 
 
Prefer not to respond 
 




4. What is your current class standing? 
 










Not currently employed 
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Appendix C 
MRSA Knowledge Questionnaire 
 
Please circle the correct response in the following questions. 






Do not know 
 









Have pus or other drainage 
 
Skin symptoms accompanied by fever 
 
Do not know 
 
 
3. How is MRSA transmitted from an infected person to an uninfected 
person? 
 
Direct contact with colonized or infected individuals 
 
Indirect contact with items, or environmental surfaces contaminated 
 
Parenteral transmission 
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Sharing personal items such as towels or razors with infected individual 
 
All of the above 
 
Do not know 
 
 




Healthy people who frequent a sport club 
 
Immune deficient people 
 
All the above mentioned categories 
 
Do not know 
 
 
5. What is the best treatment for a MRSA skin infection? 
 
Incision and draining the skin damage made by healthcare providers 
 
Homemade incision and drainage of the skin damage 
 
Treatment with antibiotics only 
 














Do not know 
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7. Is it possible that staphylococcus bacteria develop resistance to antibiotics 






Do not know 
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Appendix E 
Statistical Results 





Age 20.76 23.85   
Sex                 Male 27     (20.4%) 22    (18.5%)  
                       Female 105   (79.6%) 97    (81.5%)  
Race              Caucasian 119   (90.1%) 104   (87.3%)  
                       Other 13     (9.9%) 15    (12.7%)  
Employed     Yes 97     (73.5%) 91    (76.5%)  
                       No 35     (26.5%) 28    (23.5%)  
Worksite      Healthcare 22     (22.6%) 63    (68.2%)  
                      Non-
Healthcare 
75     (77.4%) 28    (23.8%)  
    
t-Test    
Mean MRSA Score 3.59 (43%) 3.59 (43%) (f=.272) p = .974 
    
Correlations    
Age   (r=.058)  p = .357 
Sex   (r=.043)  p = .493 
Employed   (r=.191)  p = .002 
Healthcare Employed   (r=.035)  p = .633 
    
 
